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4



Introduction

The Overweight/Obesity Prevention and Control Initiative (OPCI) within the Wellness Division
supports state and local efforts to promote good nutrition and physically active lifestyles by
providing programmatic and technical assistance to public, private and community based
organizations and by conducting and evaluating evidence-informed interventions. OPCI also
participates in statewide strategic planning activities as a partner in the Massachusetts
Partnership for Healthy Weight (MPHW). The MPHW is a collaborative of Massachusetts
agencies, organizations, and community groups committed to preventing and controlling

overweight and obesity among Massachusetts residents.

In this report, OPCI uses data from multiple sources (such as the Behavioral Risk Factor
Surveillance System, Youth Risk Behavior Survey, Pediatric Nutrition Surveillance System,
peer-reviewed literature, etc.) to summarize the scope and impact of overweight and obesity" in
the Commonwealth. The MPHW will use these data to promote an understanding of how
overweight, obesity, and weight-associated conditions affect Massachusetts residents and to
inform the development and implementation of a statewide action plan addressing these
conditions across the lifespan. Data presented here will provide public health professionals,
community coalitions, and policymakers with the information necessary to develop and sustain
programs, policies, and infrastructure that support healthy eating and active living among

Massachusetts residents.

" In this document the word 'Obesity"' is used as a more concise term to describe the overweight-obesity
continuum. Both 'overweight' and 'obesity' not only are risk factors to various chronic diseases (such as
diabetes, heart disease and stroke), but also in turn are outcomes of important behavioral risk factors,
namely poor nutrition and inadequate physical activity. As such effort would be made to tease out a) the
duality of these characteristics (a 'risk factor' and 'outcome' at the same time) and b) the natural continuum
feature they exhibit (overweight-to-obesity or vise versa). Specific data would be provided when one or
both conditions are met (or mentioned for lack of it) and help the reader gain clarity of this complex
relationship. For detailed definition of both overweight and obesity please see appendix A.
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Executive Summary

Currently, more than half of Massachusetts adults are either overweight or obese, about 25% of
high school youth and more than a third of 2-5 year old children participating in the WIC
program are either at risk-of becoming overweight or are overweight.” '* Overweight and
obesity place people at increased risk for potentially disabling conditions such as type 2 diabetes,

heart disease, stroke, gall bladder disease, and musculoskeletal disorders.'” '* "

Compared with healthy weight adults, obese adults are more than three times as likely to have
been diagnosed with diabetes or high blood pressure.’ The prevalence of diabetes among
overweight or obese women is fourfold that of their peers with healthy weight. For men being

overweight or obese more than doubles the likelihood of having diabetes.”

In addition, overweight and obesity are associated with some forms of cancer, and many other
health problems that interfere with daily living and reduce the quality of life.** *' Nationally, one
in five cancer-related deaths may be attributable to overweight and obesity in female non-

smokers and one in seven among men non-smokers (= 50 years of age).”!

Overweight and obesity are significantly associated with several clinical markers for morbidity.’
On average, men and women who were obese at age 40 lived 5.8 and 7.1 fewer years,

respectively, than their healthy weight peers.”’

Overweight and obese women enrolled in the Massachusetts WIC program were more likely
than healthy weight women to gain in excess of the recommended weight during their pregnancy
(62.9% vs. 44.7%).”" Studies show pre-pregnancy overweight is linked with increased risk of
late fetal deaths.”

Overweight female middle and high school students are more likely to engage in unhealthy
practices such as fasting, vomiting, or taking diet pills or laxatives to control their weight."* High
school students who perceive themselves to be overweight are more likely than their peers to
have considered suicide, attempted suicide or experienced dating violence.'* Overweight young

children face increased risks for chronic diseases and there are emerging concerns around type 2

il Overweight is defined and determined differently in children and adolescents than in adults. For adults Body Mass
Index> 25 is considered overweight. For children and adolescents, a BMI at or above the 95" percentile (based on
WHO-CDC age and sex specific growth chart) indicates overweight and a BMI > 85" percentile but < 95" percentile is
considered 'At-risk-of-overweight' .
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diabetes. Four out of five Massachusetts pediatric clinicians surveyed estimate that between 1%

and 9% of their young overweight patients have type 2 diabetes.*

There are disparities in the distribution of the obesity epidemic, especially among some ethnic
groups and minorities. For example, 66.5% of Hispanics and 70.3% of Black non-Hispanic
adults report being overweight as compared to their White non-Hispanic counterparts with
55.6% reporting to be overweight.! Obesity prevalence among non-Hispanic Black women is
more than one and half times the state average (36.7% vs. 21.7%).! With 30.9% obesity
prevalence, Hispanic women do not fare mush better.! These disparities are further compounded
by the association of lower levels of both education and household income with higher rates of

overweight and obesity.'

Unhealthy trends in nutrition and physical activity behaviors are at the center of the growing
obesity epidemic. Obesity, a result of excessive weight gain, is influenced by two important
elements: energy intake and energy expenditure (measured in calories). The energy balance
equation states that when calories consumed are greater than calories expended by the body, the
result is weight gain.” Calorie intake, among other things, is influenced by the variety and
composition of food we eat. Carbohydrates and fats continue to be major calorie source in the

American diet.

Fruits and vegetables are main sources of several minerals and vitamins but are not calorie dense.
The United States Department of Agriculture (USDA) guidelines for a balanced and healthy diet
recommend an average daily consumption of five or more servings of fruits and vegetables, * but
more than two-thirds of Massachusetts adults and 85% of high school students fall short of this

recommendation.'*

Besides nutrition (the calorie intake factor), the calorie expenditure factor - mainly through
participation in some form of physical activity - is the other important element in the energy
balance equation (calorie intake-calorie expanded = net weight gain). Almost half of
Massachusetts residents over 18 years old do not regularly participate in either moderate or
vigorous physical activity.” Long hours of TV watching and computer use further exacerbate the
problem of sedentary lifestyles. Twice as many children who are overweight eat their meals in
front of TV compared with their healthy weight peers." More than half (55%)of Black high
school students and 43% of Hispanic students watch three or more hours of television a day,

which adds to the elevated risk for overweight these groups already face.'



Several health and social theoretical models explain how perception, motivation, skills and one’s
social environment influence health and preventative behaviors (ex. tobacco smoking and second
hand smoking regulations, availability of parks and walk/bike trails).” Important social
environments that may influence Massachusetts residents’ nutrition and physical activity
behavior were assessed through a survey of Massachusetts Municipalities (cities and towns).*
The Community Survey shows cities and towns do little to encourage healthy eating. Most
vending machines in municipal buildings dispense low nutrient-value choices such as soda or
candy, chips, and cookies. Only 1% of cities and towns require that vending machines offer
healthier options.®® Few towns sponsor programs, such as public information campaigns, to

promote good health or nutrition.

More than a few studies across the nation show that non-white minorities and the rural poor
either face higher prices and/or limited access to supermarkets that provide a variety of healthy
choices at reasonable prices.”**® Currently, there is no Massachusetts statewide data system
that captures residents' access to healthy foods and purchasing behavior at supermarkets and

grocers.

The same Community survey showed resources to support residents' participation in moderate or
vigorous physical activity are constrained. For example, most towns and cities do not have
policies requiring that bikeways and walkways exist alongside roads and streets, to and around
school and shopping centers, to and within parks or to public transportation. Also, only 15% of
the Commonwealth’s cities and towns responding to the survey encouraged children to walk or
bike to school.® Statewide data of physical activity resources could assist communities to build

capacity, conduct needs assessment and develop a plan of action.

Economic Implications

The economic implication of obesity and related health expenditures is considered to be high, but
quantifying the exact figures has been difficult. Obesity is not generally recognized as a disease,
and is therefore rarely listed as a primary diagnosis in hospital and medical records. Furthermore
there is no single system or database existing that allows for the systematic collection and

reporting of obesity’s impact on state-level medical spending. Using the data sources currently

V' For further details see the Health Behavior Model, Stages of Change and the Socio-ecological Model in appendix
A.
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available, a conservative estimate of obesity-related medical costs for Massachusetts is estimated
at $1.8 billion in 2003 dollars. However, these estimates do not capture out-of-pocket expenses

such as over-the-counter diet pills and membership to weight loss/maintenance programs.*

According to the "social-ecological model" theory, policies and systems within a society,
community, organization, family and interpersonal relationships are part of the multi-layered
system that influence individual health behaviors such as nutrition and physical activity
behaviors. A comprehensive examination and understanding of these factors and their impact on
overweight/obesity can facilitate a concerted and coordinated response to the growing public
health epidemic. A concerted effort, at all levels of the Commonwealth, can provide
opportunities for creating enabling environments that support individuals make healthy choices
and help prevent the growing obesity epidemic. This in turn will help reduce the burden on the
healthcare system and economy of the Commonwealth of Massachusetts. An effective public-
private partnership, shared vision and community ownership of an initiative that attempt to
address the obesity epidemic in Massachusetts are needed. The burden of obesity is a serious
public health problem for Massachusetts affecting communities, families and individuals

throughout the life span.



1. Prevalence of Overweight and Obesity
A. Prevalence of Overweight/Obesity Among Adults:

The number of Massachusetts residents who are either overweight or obese is continuing to rise.
The Massachusetts Behavioral Risk Factor Surveillance System (MABRFSS) annually monitors
health-related behaviors among adults over 18 years old, statewide. BRFSS data for 2007
indicate that the proportion of Massachusetts adults who are above a healthy weight is slightly
below the national average (58.9%' vs. 63%);* however Massachusetts prevalence increased by
more than 47% between 1990 and 2007, compared with a national increase of 40% (Figure 1). 3.4
In 2007 at least one of two (58.9%) of the adult population in Massachusetts was overweight or

obese; this estimate is approximately equivalent to three million people.’

Figure 1. Trend of Overweight/Obesity in Massachusetts and
US, 1990-2007 VA
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Source: Massachusetts Behavioral Risk Factor Surveillance System (MABRFSS), 1990-2007
*Overweight/obese status defined by BMI 225

Depending on BMI value, individuals with BMI above normal weight are grouped as either
'Overweight' (BMI>25 and < 29.9) or 'Obese' (=>30) (see Appendix C). A closer look of change

over time within these subgroups gives a much clearer and alarming picture.
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Figure 2. Trends in Massachusetts Adult Obesity, 1990-2007
obese —®—HP 2010
25 T
21.7
20.7
20 A
16.8
= 15 4 —a—s—8—8—8—8—a
5 12.1 15 15
o
& 10.1
10 +
5 -
0
Q N Voo > o © N oIS ) QO N 4 O X 0 o &
R SRR SIS SR S RS > S
Year
Source: Massachusetts Behavioral Risk Factor Surveillance System (MABRFSS), 1990-2007 *Obese
status defined by BM 1= 30

According to 2007 BRFSS one in five Massachusetts adults is obese (BMI 30 or greater, see
Figure 2). Obesity prevalence in Massachusetts has more than doubled in just seventeen years i.e.
it climbed from10.1% in 1990 to 21.7% in 2007.>” Not only is obesity prevalence for
Massachusetts rising, but it exceeds the Healthy People 2010 target of 15% (Figure 2)°, and it is
catching-up with the 2007 national median (26.3%).>° Prevalence estimates of overweight and
obesity are not uniform throughout the Commonwealth. Estimates from 2004-2007 aggregate
data indicate four of the six geographic regions exceed the state average 56.2 %.'® These are
Western, Central, Northeast and Southeast regions. In 2003 there were only two such regions,
Central and Southeast. Additionally, in the last few years three regions: the Western region which
includes the urban centers of Springfield, Holyoke; the Northeast which includes Lawrence,
Lowell; and the Metro Boston showed a substantial increase in the prevalence of overweight-
obesity while the other regions and the statewide estimate showed only a modest increase.
Between 2003 and 2007 the overweight prevalence estimate for the Western region has increased
from 52.7% to 62.2% close to the national average (at 63%).” Similarly, prevalence estimates for
the Northeast and Metro Boston regions did rise from 51.8% to 60.9% and from 49% to 57.9%,

respectively, in the same time period.

11



Figure 3: Percent of Overweight and Obesity by EOHHS Regions, 2004-2007

Percentage of Overweight and Obese Adults by Geographic N
Region, Massachusetts, 2004-2007 (Aggregate Data). {
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B. Prevalence of Overweight among Children and Adolescents

Overweight is defined and determined differently in children and adolescents than in adults. In
children and adolescents, a BMI-for-age at or above the 95t percentile indicates overweight.
Children with a BMI between the 85™ and 95™ percentiles for their age and sex are considered at
risk for overweight. BMI classifications in children are both age- and sex-specific to account for

changes in body fat that occur as they grow and mature.''
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Figure 4. Percent Overweight or At-Risk-For-Overweight*
Massachusetts Children aged 2 to <5 Years, compared with
National Estimates, 2006

20
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14.8
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Percent

Massachusetts us

B Overweight ORisk of overweight

* Overweight: 295th percentile BMI-for-age; At Risk of Overweight: >=85th-<95th percentile BMI-for-age,
CDC Growth Charts, 2000.

Adapted and data source from 2006 US and MA PedNSS

Rising trends of overweight are being observed at much earlier ages. The National Health and
Nutrition Examination Survey (NHANES) indicates that the prevalence of overweight among all
children aged two to five years more than doubled between 1971 and 2000, from 4.9% to
10.4%." More than one third of children aged two to five years who participate in the
Massachusetts Special Supplemental Food Program for Women, Infants, and Children (WIC) are
either at risk for overweight (17.3%) or already overweight (16.7%)° (figure 4)."* These
Massachusetts rates exceed both the national comparison estimate (15.4% and 14.4%
respectively)"” and the Healthy People 2010 objective for overweight among children, which is
5%.* However, these prevalence estimates are taken from the Pediatric Nutrition Surveillance
System (PedNSS), and are collected from children at nutritional risk who participate in public
nutrition programs and may not be representative of all children in Massachusetts between the
ages of two and five years.

Similar patterns of overweight are observed among older children or adolescents. Biennially, the
Massachusetts Department of Elementary and Secondary Education (ESE), formerly called the
Massachusetts Department of Education (MDOE) administers the Massachusetts Youth Risk
Behavior Survey (MAYRBS), which monitors health-related behaviors among adolescents in

grades 9 through 12. The 2007 MAYRBS survey revealed that 11% of high school students are

13



overweight, an increase from 7% in 1999; in addition, 14.6% are at risk for overweight (Figure
5)." Similarly, the Massachusetts Department of Public Health’s Youth Health Survey (YHS)
shows that overweight is a serious health issue among Massachusetts middle school students."
2007 YHS data shows that 11% of middle school students were overweight. > An additional

18% were at risk of overweight.

Figure 5. Prevalence Estimate of Overweight or At-Risk-for-
Overweight among Massachusetts Adolescents, compared with
National Estimates, 2007
20 -
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[]
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5 |
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MA 14-18 yrs US 14-18 yrs
B At Risk for Overweight OOverweight
Sources: Massachusetts and US Youth Risk Behavior Survey (YRBS) 2007.
NOTE: No data for children 6-11 years of age

C. Disparities in the Prevalence of Adult Obesity and Adolescent Overweight

In Massachusetts, Hispanic and Black adults, respectively, are 50% (Prevalence Ratio, PR =
1.50)" and 60% (PR = 1.60) more likely to be obese than their White counterparts (Table 1).
These comparisons are based on age-adjusted estimates that remove the differential effect age

may have on the race-obesity relationship.

v Beginning 2007 the Youth Health Survey is administered in coordination with the MAYRBS and includes students
from Grade 6 through Grade 12. Standardized questions from national surveys, such as the YRBS, have been used to
allow comparisons.
“iPrevalence Ratio: Standardized prevalence (likelihood) of obesity among persons with demographic characteristic
compared to standardized prevalence of obesity among persons in reference group.
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Table 1: Prevalence of Obesity in Demographic Subgroups of Massachusetts Adults
and the Associated Likelihood of Obesity
2003-2007
Percentage (%) of
Characteristic Obese (BMI 230)* Prevalence Ratiof (Cl)
Age
18-24 ** 13.7 1.0
24-44 18.7 1.4 (1.2-1.6)
45-64 23.9 1.7 1.5-2.0)
65+ 18.1 1.3 (1.1-1.6)
Race
White, non-H** 18.9 1.0
Black, non-H 30.5 1.6 (1.5-1.8)
Hispanic 27.5 1.5 (1.3-1.6)
Other 12.7 0.7 (0.6-0.8)
Education
Less than HS 30.8 2.1 (2.0-2.3)
HS grad 244 1.7 (1.6-1.8)
1-3 Yr College 215 15 (1.4-1.6)
4+ Yr College** 14.4 1.0
Income
<$25K 25.8 1.1 (1.0-1.3)
$25K-49,999 29.8 1.3 (1.2-1.5)
$50K+ ** 22.5 1.0 (0.9-1.1)
Source: Massachusetts Behavioral Risk Factor Surveillance System (MABRFSS) 2003-2007.
* Note: Percentage estimates for subgroups of race, education, and income are standardized to the age
distribution of the 2000 US standard population.
** Referent group for calculation of prevalence ratio.
fNote: Standardized prevalence (likelihood) of obesity among persons with demographic characteristic
compared to standardized prevalence of obesity among persons in reference group.

There are disparities in obesity prevalence based on socio-economic indicators in Massachusetts
as well. As Table 1 indicates, an adult without a high school diploma has a 210% increased
likelihood of being obese compared with a college graduate (PR=2.1)'®. Similarly, though to a
lesser degree, an adult who earns $50,000 or less annually is more likely to be obese than

someone earning $50,000 or more (Table 1).

This pattern has been more or less consistent over the last few years. BRFSS estimates for 2003
through 2007 show similar trends. The proportion of Massachusetts adults who are obese
increases as educational attainment levels decrease. For example, obesity estimates drop from
30.8% for adults without a high school diploma to 14.4% for adults with at least a 4-year college
degree. Albeit less consistent, there are disparities among income levels too. For the most part,

the rate of obesity increases with lower income earnings. Approximately 26% of adults earning
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less than $25,000 are obese; almost 30% are obese in the $25,000-49,999 stratum; and 22.5% in
the $50,000 or more stratum.

Figure 6. Prevalence Estimates of Obesity among
Massachusetts Adults, by Gender and Race, 2007
_ * non-Hispanic
40 36.7 P
35 4
30.9
30 -
24.3 24.4
w25 7 227
c
g 19.7 18.6
5 20 1 16.8
o
15 A 13.8
10.4
10
5 ,
0 -
Total White* Black* Hispanic Other
BMA Males OMA Females
Source: Massachusetts Behavioral Risk Factor Surveillence System (MABRFSS), 2007

Differences exist between genders as well. Overall, obesity appears to be slightly more prevalent
among men (22.7%) than women (19.7%) in Massachusetts (Figure 6)." However, the disparities
in obesity prevalence become more apparent when we make comparisons within gender and non-
White racial groups. The prevalence estimates for Black women, 36.7%, and Hispanic women,
30.9%, both exceed the corresponding state estimate for women 19.7%. The Asian sample size

is too small to make any reliable prevalence estimates.'

Disparities in overweight also exist among adolescents in different gender and racial groups as
well (Figure 7). The 2007 MAYRBS found that male high school students were more than twice
as likely to be overweight than female students (14.8% vs. 7.1%, respectively)."*In addition,
black students, Hispanic students, and students of multiple ethnicities were more likely to be
overweight than their white peers: 22% of black students, 15% of Hispanic students, 11% of
students of multiple ethnicity, 10% of Asian students, and 9% of white students were

overweight."
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Figure 7. Prevalence Estimate of Overweight among
Massachusetts High School Students, by Race, 2007
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2. Health Consequences of Excess Weight in Adults and Children

A. Associations between Overweight/Obesity and Adverse Health Conditions in Adults

Overweight and obesity place people at increased risk for potentially disabling conditions such
as type 2 diabetes, heart disease, stroke, gall bladder disease, and musculoskeletal disorders.'” 1%
' In addition, overweight and obesity are associated with some forms of cancer, ***' and many

other health problems that interfere with daily living and reduce the quality of life (Table 2).

17



Table 2. Some Health Risks Associated with Excess Weight

Excess weight is associated with an increased risk of:
*  Premature death *  High blood cholesterol
* Type 2 diabetes *  Complications of pregnancy
*  Heart disease *  Poor birth outcomes
* Stroke *  Menstrual irregularities
*  High blood pressure *  Stress incontinence (leaky bladder)
*  Gallbladder disease * Increased surgical risk
* Joint degeneration *  Psychological disorders such as depression
o Sleep apnea *  Psychological difficulties due to social
e Asthma stigmatization
*  Breathing problems *  Limited mobility
*  Cancer (endometrial, colon, kidney, * Increased risk of falls/bone fractures
gallbladder, and postmenopausal
breast cancer)

Source: Adapted from the Surgeon General’s Call to Action to Prevent and Decrease Overweight and
Obesity, 2001.

An analysis of national BRFSS data for 2001 found that both overweight and obesity were
significantly associated with several clinical markers for morbidity. The odds ratio (OR)
indicates the relative odds overweight adults face in comparison with those with healthy
weight."! Compared with healthy weight adults, those with a BMI between 30 and 39.9
(classified as obese) were more than three times as likely to have been diagnosed with diabetes
(OR=3.44, 95% CI 3.17-3.74) or high blood pressure (OR=3.50, 95% CI 3.31-3.70). Obese
adults were also more likely to have high cholesterol (OR=1.91, 95% CI 1.80-2.01), asthma
(OR=1.62, 95% CI 1.52-1.73), and twice as likely to have arthritis (OR=2.03, 95% CI 1.92-
2.14). Similar, and stronger, associations were observed for severely obese adults (BMI 40 and
above). These comparison estimates were adjusted to control for the confounding effects of age,

education, smoking status, sex, and race or ethnicity.

Empirical evidence drawn from large prospective cohort studies (Framingham Heart Study and
Cancer Prevention Study II) suggest that as BMI increases so does the risk of heart failure and
cancer mortality. > After adjusting for age and other cardiac risk factors, the risk of experiencing
heart failure almost doubles for obese women 30 years and older compared with their healthy

weight peers (measured by hazard ratio, HR = 2.12). The relative risk was slightly lower for

vi Odds ratio, instead of relative risk, is used here as relatively better explainer of risk and to capture the dynamic and

continuum nature of overweight-obesity (not a categorically valued disease condition/outcome).
18



obese men, but still almost twice as much (HR = 1.90) when compared with their healthy weight

peers.

The Cancer Prevention Study II (1982-1998), a longitudinal study of 900,000 US adults, also
contributes to the body of evidence suggesting that overweight is associated with an increasing
probability or increased relative risk (RR) of death. Relative risk is a measure of how much a
particular risk factor influences the risk of a specified outcome. The Cancer Prevention Study
estimates the contribution of overweight and obesity to the total burden of mortality from cancer.
Nationally, one in five cancer-related deaths (20%) may be attributable to overweight and
obesity in female non-smokers (= 50 years of age); in their male counterparts, overweight and

obesity may account for 14% of all deaths from cancer.”’

Among Massachusetts adults 40 years and older, those who are overweight or obese are more
likely to have one or more of the cardiovascular diseases™ than are those with a healthy weight
(Figure 8).% This likelihood is greater for males than for females. However overweight/obese
women have one and half times (9.8% vs. 6.7%) the likelihood of having cardiovascular disease
compared with their healthy weight peers; while for men the likelihood ratio is 1.27 tol (13.8%
vs. 10.8%).

Figure 8. Prevalence of Cardiovascular
Disease* Among Massachusetts Adults Aged
40 or Over, 2007
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Source:Massachusetts Behavioral Risk Factor Surveillance
System (MA BRFSS) 2007.

* Inelndad nindar cardinvaceiilar dicaaca are raennndante
conditions: mvacardial infarction. anaina. coronarv arterv

Vil Cardiovascular Disease — Refers to the many disorders of the blood vessels and heart. The two most common and lethal of these
are heart disease and stroke. For Massachusetts Behavioral Risk Factor Surveillance System (MABRFSS) data, the following:

myocardial infarction, angina, coronary heart disease, or stroke are included under the definition of cardiovascular disease.
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Similarly, being overweight or obese increases the likelihood of having diabetes (Figure 9).
According to the 2007 MABRFSS, the prevalence of diabetes among overweight/obese women
is more than threefold that of their peers with healthy weight (10.8% vs. 3.3%). Among men,
being overweight or obese more than doubles the likelihood of having diabetes (8.9% vs. 4.5%).!

Figure 9. Prevalence of Diabetes among Massachusetts
Adults, 2007 :
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Source: Massachusetts Behavioral Risk Factor Surveillence System (MABRFSS), 2007

MABREFSS data aggregated over 5 years (2003-2007) and adjusted for age, shows that
associations exist between obesity and other health conditions (Table 3). Adults who have ever
been told by a health professional that they have high blood pressure are almost two and half
times (Prevalence Ratio, PR = 2.4) as likely to be obese as adults who have not and those adults
with high cholesterol have a 50% higher likelihood (PR= 1.5) of being obese (Table 3). Adults
with poor or fair health were almost twice as likely (PR=1.9) to be obese compared with their
healthier counterparts while adults with a disability*** are 1.6 times as likely (PR=1.6) to be

obese.?*
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Table 3. Prevalence of Obesity in Massachusetts Adults by
Health Characteristic and Likelihood of Obesity Associated with
Health Characteristic, 2003-2007

Characteristic Percentage Prevalence 95% Confidence
(%) Obese* | Ratio q Interval
(BMI = 30)
**High Blood
Pressure
Yes 36.8 24 2.2-2.6
No 15.3
**High Cholesterol
Yes 26.3 1.5 0.9-1.7
No 17.4
Fair/Poor Health
Yes 34.0 1.9 1.8-2.1
No 17.6
***With Disability
Yes 27.7 1.6 1.5-1.8
No 17.0

Source: Massachusetts Behavioral Risk Factor Surveillance System (MABRFSS) 2003-2007.

* Note: Percentage estimates for health characteristic subgroups are standardized to the age
distribution of the 2000 US standard population.

** Respondents reported whether or not a health professional had ever told them that their
blood pressure or blood cholesterol was high.

*** A disability can be physical, mental, emotional, or communication-related.

4 Age-standardized prevalence of obesity among persons with health characteristic
compared to age-standardized prevalence of obesity among persons without health
characteristic.

B. Pre-pregnancy Overweight and Associated Risks for Women of Childbearing Age

Being overweight before and during pregnancy could pose serious health risks for both the
mother and the baby. Women who gain excessive weight during pregnancy tend to retain some
of the weight, resulting in post-pregnancy overweight and obesity.*> ** According to 2006
Pregnancy Nutrition Surveillance System (PNSS) data, overweight and obese women enrolled in
the National WIC program were more likely than healthy weight women to gain weight in excess
of the recommendation during their pregnancy (59.1%, 46.4%, and 39% respectively).>’ In
addition women who gained more than ideal weight (ideal weight gain for their respective pre-

pregnancy weight were twice as likely to have high weight birth outcomes ( > 4000 grams) than
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those who gained ideal pregnancy weight (9.7% vs. 5.1%). Studies that show pre-pregnancy
overweight is linked with increased risk of late fetal deaths.”® In addition, obesity is associated
with an increased incidence of labor and delivery complications, birth inductions and Caesarean
sections, and increased risk of congenital malformations such as neural tube defects.”’
Overweight and obese women face additional health challenges during pregnancy; studies show
that even moderate pre-pregnancy overweight is associated with higher risks of pregnancy
complications such as gestational diabetes and hypertensive disorders including high blood

pressure and altered cardiac function.*

C. Associations between Overweight/Obesity and Adverse Health Outcomes and
Conditions in Children

According to the 2007 Massachusetts Youth Health Survey (YHS), more Massachusetts high
school students worry about their weight (50.9%) than physical health or physical disability
(28%) or becoming pregnant or getting someone pregnant (23.3%). Similarly, more
Massachusetts middle school students worry about their weight (46.2%) than physical health or
physical disability (22.3%), drug or alcohol abuse by someone else (20.0%), or being physically
attacked or hurt by some else (18.3%). The rise of overweight among children and adolescents is
worrisome because of the physical and sometimes complex psychological problems associated
with being overweight.*’ The 2007 Massachusetts Youth Health Survey found that among high
schools students with a healthy weight (BMI between the 5™ and 85" percentile), four times as
many girls as boys consider themselves to be slightly overweight or very overweight (16.8% vs.
4.1%). On the other hand, among all high school students with BMI above what is considered
healthy weight (BMI = g5t percentile), about one-third considered themselves to be about right
weight. Similar patterns are observed for middle school students with a healthy weight: 7.5% of
boys and 12.8% of girls consider themselves as slightly or very overweight. Perceptions related
to overweight and body size image may have implications on unhealthy dieting and weight loss
practices. According to 2007 MAYRBS, about 46% of all students who were trying to lose
weight were not overweight or at risk of becoming overweight. In addition, 17 % of students
reported using at least one unhealthy method for weight loss, such as taking diet pills, powders,
or liquids without a doctor's advice (6%); fasting for more than 24 hours at a time (11%); and
vomiting or taking laxatives (5%). Studies show overweight status among children does impact
their school activities and performance as well. Easily observable overweight status and
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associated stigma may contribute to lower academic performance.* According to 2003
MAYRBS survey estimates, high school students who were overweight were less likely than

their peers to report receiving mostly A's, B's or C's in school.

D. Overweight and the Risk of Future Complications for Children and Adolescents

Beyond physical and psychological problems, overweight young children are facing increased
chronic disease conditions. As stated earlier, type 2 diabetes — a disease that until now typically
occurred in adults — is a growing health concern for at-risk-for-overweight or overweight youth.
Research studies suggest that anywhere from 8% to 45% of children newly diagnosed with
diabetes have type 2 diabetes.* The range is substantial due to factors such as race/ethnicity and
age differences among the children studied and methodological differences among the studies
themselves. Eighty percent of Massachusetts pediatric clinicians estimate that between 1% and

9% of their young, overweight patients have type 2 diabetes.™

Being overweight as a child is associated with a higher likelihood of obesity in young adulthood
(defined as 21 to 29 years of age).”> Whitaker's study indicates that obesity prevalence in young
adulthood is higher for those who were at risk for overweight or were overweight in childhood
than for those individuals who maintained a healthy childhood weight. This was true for all
childhood age intervals considered, with the exception of one- to two-year-olds. Children who
are overweight during ages six to nine face a 10 times greater likelihood than their healthy
weight peers of becoming overweight as young adults. For overweight children between the ages

of ten and fourteen, the likelihood is 28 times greater.

3. Overweight /Obesity and Premature Death

Because obesity is rarely if ever listed as a cause of death on mortality records, we cannot
determine the exact number of deaths attributable to overweight and obesity in Massachusetts
directly from mortality data. We rely instead on mortality estimates derived from research among
American adults enrolled in large prospective-cohort studies. Heart disease and stroke account
for more than one-third (35%) of deaths in Massachusetts, and both of these conditions are
related to overweight and obesity.”® One particular study examined differences across BMI
strata for life expectancy (at 40 years of age) and premature death in a cohort of non-smoking

and heart disease-free participants of the Framingham Heart Study.”” On average, men and
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women who were obese at age 40 lived 5.8 (95% CI: 1.4-10.5) and 7.1 (95% CI: 4.6-9.6) fewer
years, respectively, than their healthy weight peers. Compared with their healthy weight
counterparts, obese adults had 10 to 11 more deaths per 100 persons between 40 and 70 years of
age. This rate represents a 115% (women) and 81% (men) increased likelihood for premature

deaths over healthy weight adults.

4. Economic Costs of Obesity

In Massachusetts, it is difficult to directly quantify the economic burden of obesity. Obesity is
not generally recognized as a disease, and is rarely listed as a primary diagnosis in hospital and
medical records. Additionally, teasing out reimbursement codes specific for obesity-related
medical procedures proves very difficult with currently available databases. No single system or
database exists that allows for the systematic collection and reporting of obesity’s impact on

state-level medical spending.

This report presents estimates derived from three nationally representative data sets and
generated from econometric regression models that predict obesity-attributable medical
expenditures.”® * The methodology is detailed in Appendix A (Technical Notes).

The studies showed that the national bill for adult obesity, in terms of direct costs, reached an
estimated $48 billion in 1998, which accounted for approximately 5.3% of what the US spent
annually on medical care. Among Massachusetts adults, obesity-related medical costs (in 2003
dollars) reached an estimated $1.8 billion, which was about 4.7% of what Massachusetts spent
annually on heath care. However, these estimates do not capture out-of-pocket expenses such as
over-the-counter diet pills and membership in Weight Watchers® or similar weight

loss/maintenance programs.

Direct medical costs explain only a portion of the total costs of obesity. Costs incurred due to lost
productivity, reduced quality of life, etc., are the less tangible indirect costs. According to
another study,*’ the national bill for obesity reached an estimated $117.1 billion (in 2002 dollars)
of which $56.3 billion reflected indirect costs.

24



5. Modifiable Factors for Overweight and Obesity

Although family history, gender, age and race or ethnicity may predispose some people to
weighing more than others, these factors alone cannot explain a 74% national increase in the
prevalence of obesity in the last decade. When calories consumed are greater than calories
expended by the body, the result is weight gain. Positively modifying nutrition and physical
activity restores energy balance and reduces an individual’s chances of becoming overweight.
Research indicates that a balanced diet low in saturated fats an